Introduction
Peliosis hepatis is a rare benign vascular disease of the liver characterized by dilatation of hepatic sinusoids and blood-filled parenchymal cysts. The term "peliosis" arises from the Greek word "pelios" i.e. livid-purple color referring to the color of the liver parenchyma. Most cases of peliosis hepatis are incidental findings in asymptomatic patients. The etiology and pathogenesis of peliosis hepatis remain unclear: early descriptions reported a relation to tuberculosis or leprosy, nowadays the disease is described in relation to drugs (anabolic steroids, contraceptives or other hormonal treatment) [1] or even in the context of human immunodeficiency virus-related bacterial infections [2] . Also cases have been described associated with agents administered after kidney transplantation. Histologically the internal surface of the blood-filled cystic spaces may or not be covered with endothelium.
In radiological studies various dynamic enhancement patterns have been described, making the diagnose challenging [3, 4] : due to this variable imaging findings peliosis hepatis can mimic other hepatic conditions including malignant lesions such as hepatocellular carcinoma or liver metastases which influence the further treatment of the patient if misdiagnosed. The most common enhancement pattern described is a globular central enhancement in the arterial phase with a centrifugal progression and homogeneous enhancement on delayed phase. We present a rare case of peliosis hepatis which was suspected on initial MRI and consecutive contrast enhanced ultrasound (CEUS) and confirmed by means of ultrasound guided biopsy.
Case report
A 66 year old asymptomatic woman was referred to our department for an MRI examination for suspect liver lesions which were seen in a routine sonographic examination of the abdomen. There was no history of early infections and no immunosuppressive or other drugs. The father died from colorectal cancer.
MRI of the liver was performed on a 1.5 Tesla MRI Scanner (Avanto Siemens). The standard sequence protocol included T2 turbo spin echo (TSE), T1 TSE, chemical shift imaging, diffusion weighted imaging (DWI) (b=50, 400, 800), dynamic contrast enhanced images (VIBE in arterial, porto-venous and delayed phase). Hepatobiliary specific contrast media was used for imaging (Gd-EOB-DTPA). Hepatobiliary phase images were obtained one hour after contrast media administration. MRI images showed multiple ill-defined nodules within the right hepatic lobe, hyperintense in T2 TSE, hypointense in T1 TSE. and without diffusion restriction. After contrast media administration, the nodules showed centrifugal contrast enhancement with equilibration after 5 minutes. On hepatobiliary phase images they were hypointense. Chemical shift images revealed no content of fat. The surrounding liver parenchyma showed very inhomogeneous contrast enhancement with multiple areas of adjacent hypo-and hyperperfusion, which was suspicious for the presence of a vascular disease (fig 1) . Although this observation combined with the unusual presentation of the multiple nodules (centrifugal enhancement, missing diffusion restriction and hypointensity on hepatobiliary specific phase images) was suggestive for peliosis hepatis, a malignancy could not be excluded.
An additional CEUS with subsequent ultrasound guided biopsy was therefore planed in the interdisciplinary tumor-conference board.
The ultrasound examination was performed on a Philips iU22® (Philips, Bothell, Washington, USA) using a 5-1 MHz curved array transducer. On the initial greyscale ultrasound a 2.5x1.7 cm hypoechogenic lesion was evident in the hepatic segment VIII. CEUS was performed using a contrast harmonic imaging technique with a second-generation blood pool contrast agent (SonoVue®, Bracco, Milan, Italy). The standard MI setting of 0.06 was applied as provided by the vendor. After a single bolus injection of 4.8 ml of the contrast agent 5 ml of normal saline solution were injected via a 20-gauge intravenous cannula placed in the antecubital vein. The enhancement pattern of the lesions was documented on a continuous 3-min movie loop. In the early arterial phase a central enhancement was observed in the lesion with a progredient centrifugal spread and a homogeneous enhancement on delayed phase (fig 2) . All obtained images were stored in our institutional Agfa®-PACS (Agfa AG, Mortsel, Belgium).
The subsequent ultrasound guided biopsy was performed by a specialist in interventional ultrasound with more than 8 years experience following a standardized procedure using a spring loaded 16 G/16 cm tru-cut™ biopsy needle in coaxial technique. The biopsy was performed under continuous real-time ultrasound guidance in a free-hand "in-plane-needle approach" to guarantee for a clear biopsy of the respectively intended area. Three cores were obtained for the histopathological work-up. The histopathologic examination revealed the typical features of parenchymal peliosis hepatis: irregular bloodfilled cavities with communication through the sinusoids (fig 3) .
Discussions
Peliosis hepatis is a rare benign disease entity with unknown incidence and prevalence. The pathogenesis of peliosis remains unclear: an obstruction of hepatic outflow at the level of the sinusoids is suggested, which leads to a breakdown of sinusoidal borders with consecutive dilatation of the hepatic lobules central vein and cavity formation. Many cases are incidental findings which are detected radiologically, in surgical procedures, or autopsy. The radiological evaluation of peliosis hepatis is challenging, as different enhancement patterns have been described. The most frequently described pattern is the so called target-sign, an early arterial contrast accumulation in the center of the lesion progressing in a centrifugal manner [3, 4] . In the delayed phases a homogeneous accumulation is observed without signs of a contrast washout. Cases have been though described with a centripetal contrast enhancement mimicking hepatic hemangiomas [5, 6] or cases with atypical enhancement patterns which were not suggestible for any typical hepatic lesion [7] .
Although biopsy of a suspected peliosis hepatis should if possible be avoided because of a significant risk of bleeding [8] , in the majority of the cases, as in our case, a biopsy was performed due to the rarity of the disease and the variety of its imaging appearance.
The use of CEUS has become an additional adjunct in the evaluation of focal liver lesions in the last decade: the most frequent liver tumor entities can be characterized with high diagnostic accuracy as has been evidenced in large multicenter studies [9, 10] . Nevertheless the diagnosis of rare focal lesions often remains problematic as characteristic contrast enhancement and vascularity patterns are always addressed to frequent tumor entities.
In our knowledge only a few cases of peliosis hepatis have been described using CEUS [5, 11, 12] . In contrary to our presented centrifugal contrast spread, a peripheral ring enhancement in the arterial phase with centripetal filling and homogeneous hyperenhancement in the late phase was described in the case of Gronlykke et al [5] whereas a homogeneous hyperenhancement (n = 1) and isoenhancement (n = 1) in the arterial phase with washout (n = 2) during the portal or late phase were noted in the cases of Xu HX et al [11] . Schuldes et al described a peripheral hyperenhancement of the lesions with central but not peripheral wash-out in the late phase [12] . All of the above mentioned cases described various rather "atypical" enhancing patterns.
In our case a typical target-sign enhancement e.g. an early arterial contrast accumulation in the center of the lesion with a centrifugal filling and a homogeneous enhancement on late phase was depicted by means of CEUS.
